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o N . I3 .
- Approx. Time ' : { ToPics - -
| 12 hours - R v Introduction ’ N
PO ' :}réliminany Distillation LN 'f
// PR . & - 1. ‘intnoduétion to Nesslerization ) ;
. .. : - Determ1nation of Amm1n1a(by f
. o § | ~ Colorimetric Method \ '
/~ ”~ ' Determ1nat1on -of Ammon1a by R
LT ’ 4 Ti tr1metr1c Method . '
; . ; A s I\ Intﬁbduct1on to th"Selectfve Ton
¢ daaf
. . ‘ ‘ Ammonia Electrode ' ‘ }
\, - i
. . . Determ1nat1on of Ammonia by St |
by K Ammonia lectrode .
. o - Review . ’ -
. Pl : _ .
t ObJect1ve = v - . o : N
. Nhen the part1c1pant comp]etes th1s modu]e he should be able to detennine
e the amount of. ammonia n1trogen in'a water or wastewaéér sample by any ‘one .
/‘. - € ‘ ©
B 'l of three methods, ness]er1zat1on titration or ammonia e]gctrode - ;
Instructional Approach —- ' ‘ , A b 0T .
® N B . ¢ ' .“e R K e
| . . . Il‘]ystrated lecture = discussion - laboratory * el .
. References - L o i S
' . ‘ l“.,; . -° e
] Standard Methods, 14th £d. - "y ' e
S | Effluent Monitoring P?ocedures, Nutr1ents R N
‘“\\\", Methods for Chqg]cal Analysis of aters and WQstes IR . ;
v ( Sawyer & McCarthy“ .Chemistry for,San1tany EngIneers e ’ IQ . ‘
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" [Hodule Ho: T -] Module Titles".

- . }.Determination of Amonia Nitrogen .

.

Submédule Title: . PR

*

FE A
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e

-
| Topic:, "
1 hour = Introduction

| I

0bjectives: . A :
Pfhen.thg participant ‘completes this _topic he shoyld be able to:

. . 2 - a , » : a
. List three methods of, dete ination of ammonia nitrogen. : :
Differentiate: between the ;‘:re'e most commonly used units for expression of
ammonia nitrogen; mgy) NH3, mg/1 NH, and-mg/1 NH3. as N.. ’
Explain why most samples must.he pretreated by distillation before the
ammonia”determination.is made. ..~ S Pt ‘

Identify the range of ‘concentrations applicable to the colorimetric
method,-titrimetric method, and electrode method. ", * ° ° '
5.. Ifidicate sampling procedures and sample preservation' procedures for the
'aqzm;gﬁa nitrogen analyshs., " o : :

LS -~

4 .

-1 Instructional Aids:’ ;

.

. ) o . y
EPA slide-tape:, Determination of Anmom'a;'Nl;_yogen) )
Handodt: Sample preservation and-Storage’ * . .
+ ~ Conversion table, Ammonia units Cot)
Overhead Transparancies * : i A

I

. e B
Instructional Approach: b / AR
- - . . /] .

I]ylus.t‘rated lecture - (discussion-

/

\
‘ } '
. - * LR
) t

References: | . ' ’

Standard Methods, 14th Ed.\ L
"Effluent Monitoring Procedures, Nutrients
: MEthod.i for Chemical Analysis 'of Waters and Waste

Sawyer™& McCarthy, Chemistry w;'or Sanitary Engineets’
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.'Topi.c :
~Introductich -

. Ih;,tructoc Wotes: . ) Instructor Outline:
TRRR v . V

Overhead 11,. Methods ‘_ R
" R ]

: Methods for Ammoma 1+ a.- List t e. three most Cofmbn ‘me thods of
Page 7 . I . ammonia ni trogen detenmnatvon
Nitrogen series { o ; . .. .

" Page fo ‘ Ness]em zation

: >t Titrimetric

Lt Ammon’ia‘ electrode

- Describe the three methods as toﬂpe
of detenmnatuon

Nesslerization - colorimetrrc v
Pitrimetric - volumetric
Electrode - potentiatetric

) Sh'de Tape . . c.” Indicate that there are .other'angnoma .
. methods such as’ the phenate method

¢ Detenmnatvon of NH3 . .

2., Umts of Expressv on

Handout o . - *

) st;c(tbg-‘t?nsg most, common - units of
. Conversvon Table .- expressipn for amnoma. k
Page 9 : ‘ v T

‘Overhead - . D fferentiate between the' units’

.

Converswon Table . "Demonstrate the use of the éon\verS}'On /. f
Page 9 . e table. | | T t'

4 .
\ v

N S | < . Reconmend mg/1 amnonia ﬂvtrogen as the
“ : B \standard x{mt \Of express1on. cL .
3,, Pre-treatment i SV
Overhead : T e T .Dwscuss lnterferences to each of the
’ Co _ . ammonia mtrogen. test methods«

Interferences ’ ’

Page 8 L : Describe the distillation method of*'
' pre-treatment, 3
Indi catg 1nterferences that the ]
d1st11]at1on methods do Jnot*- remove.”
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Qverhe/ad -‘é C q. ‘\ia‘en‘sitivity of Method -~ .. " T e
Sensitivity of Methods . ... Indi Cate-the .ranges- of amgonia nitrogef”
Page 6 . = . found-in natural waters and in wastewater,
b. .List the minimum and maximum concentratjon;
) . of, ammonia nitrogen applicable to each
- method. . T <
T >, ‘ v ~ ;
. ) ' !
' : . 5. Sampling and storage ¢, v
. ’ . . -
 Handout = a. Discuss sampling for ammonia nitrogen '
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. sewage, industrial wastes,

retard the chem1ca1 and biological changes that- 1hev1tab1y cont1nue after the

occur in. the chem1ca1 structure of the const1tuents that are a funct10n of”

. " -SAMPLE PRESERVATION _. | /
N , ' . ‘ :
‘ Complete and unequivocal preservation’of samples, either domestic

or natura] waters, is a pract1ca1 1mposs1b111ty

Regardless of the nature of the.sample, comp]ete stab1]1ty for every
>

const1tuent can never be ach1eved At best, préservatlon techn1ques can on]y

4
'sample 1s removed from the parent source. The changes that take place .in a

samp]e are e1ther chem1ca1 Or b1o]og1ca1 In the fonner case, certain changes

physical tond1t1ons Metal catnons may prec1p1tate as hydroxﬁdes or form

comp]exes W1th other const1tuents, cations or anions may change va]ence states

L4

under certain reduc1ng or ox1d1z1ng conditions; other congtituents may d1sso]ve‘

—

or vo]at111ze with the passage of time. Metal cat1ons may also adsorb onto

B1o]og1ca1

~

/
surfaces (g]ass, plastic, quartz,. etc.), such as, iron. anjfﬂead

changes taking p]ace in a samp]e may change the vaTence of an e]ement or a

rad1ca1 to a different va]ence So]ub]e const1tuents may be converted to

-

organ1ca11y bound Eater1a1s in -cell structures, or ‘cell ]ys1s may resu]t in

release of cellular material into solution. The well known n1trogen and

>

phosphorus cycles are examples of* biological 1nf1uence on sample composition.
«

Methods of preservat10n are re]at1ve1y 11mited and are intended

" generally to (1) retard b101oglca] action, (2) retard hydrolysis of chennca]

‘e

compounds and comp]exes and (3) reduce volatility of constituents. . -
. —
Preservat1on methods are generally ]1m1ted to pH contro], chemical

add1t1on, refr1gerat1on and freezing. Tab]e 1 shows the var1ous preservat1ves'

et

that may be used to retard changes in samp]es y -

¥

R .

»
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| <f N " Many water .and waste saus are unstable. In situations where the
. ' 1nterva] between sample co]lectmn anq analysis, is long enough to produce
“\
~ changes in either the concentration or the phys1caf state of the constituent
to be méasured the preservatwn pr‘act1ces in Tab]e II are recommended,
4, v
' 4 ~"TABLE 1 . v , s
3 . v g. ) ) A . - 5 )
Preservative Action . Applicabie to: - .
—_— —_— vy,
- ] . ‘. . ; ]
. HaCl, \ - Bacterial Inh1b1to'r . Nitrogen: forms,
: . Phosphorous forms .-
% ) ' ’ ' N ﬁt
Acid (HNO3) Metals splvent, pre- = * —Meta]s :
! .. . vents precipitation ° .
A, . ‘ '
. ' Acid (H2504)' Bacterial Irrhibitor oo Organic samples
- - - “ (€0D, 0i1 & grease -
\ N . /J - . “organic" canbon)
) e Salt. format1on with ~ . Ammonia; amines
< organic bases . .
Alkali (NaCH) Salt formatich with’ ,Cyamdes orgamc
e voldtile compounds . acids~ » s
‘ Refrigeration, = ' Bactérial Inhipitor \ ‘Acidit_y-alké”hmty, B
o N , *organic matérials,
o . 4 “ BOD, color, odor,
: organic P, organic
: NS e N, carbon, etc.
W ’ roX B1o]og1ca'l orgamsm
N ‘ ..(cohfor'm etc.) ’
In summar'y, refrigeration at temperatures near freézmg or, be]ow 1s
~ y
¢ ‘the best preservatwn techmque avaﬂab]e but it is not app'licab]e to-all -
types of samples. £
o ’ The: recommended choice of preservatwes for var1ous const1tuents is
‘- » ]
gwen in Table 2. These choices aré based on- the accompanyllng references arid. »
-on information supplied by various Reg1ona“! Ana'lyt1ca1 Qua'hty Contro'l }
Coordmators ' < : ’
. y 15/— K .
‘/ ot —_—

ry
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’ TALEZ * :
/ * RECOMMENDATION FOR SAMPLING AND PRESERVATION .

OF SAMPLES ACCORDING TO MEASUREMENT (1)

. 3, - )
L3 R Lt . .'./ N ]
(?‘ ) ' ¢
' Vol, - ) I
> .. Reg, Co N “H51ding ~
Measurement o (ml) Container (2) Preservative “Time§§§§_ '

| Acidity, N\ 100

P

Alkalinity . . =" 100

80D 50007

Y-
DisSo]de'Qiyﬁen

Probe ;. 300

§ 4,
.a Su
' - ".

. Ammonia. . .~ 400

Winkler .

Nifrogéﬁhi

‘Nitrate . 100

0i1 & Grease

b

11

pH - g~ 25

Residbef ..."-- = °

-

100

-

AN ' k -
Eilterable=<":- ' -

Non-Fi'Wt.ena'bJe o

~Total .

s

-

“volagfle * - - jop

.
-

. ' \\ \
!4 * .

Kjeldahl - . 500 . *

Nitrite ="~ . 50

(100 T
100+

P, G,
P, 6 )
P, 6
N P, G
' é only
G only .

.
. .
P, G .~
S ] - .
.
2

P, G¥ .
PG

il

Cool, 40 C *

.

- " Cool, 49 C-

Caol, 4° C .
‘H2$04 to-pH 2

"+ Det. on site

Fix on site ,

-

Cool, 49°C

X H2504 to pH 2
y §

- Coel, 40

HzS04 to pH 2.
-

Cbol, 40 |

HyS04 to pH 2

Cool, h? c
Cool, 4° ¢

Ha$04 to pH 2 .

‘Cool, 4°.C
. Det. on site

-
Cool, 4°,C
Cool, 49 ¢

Cool, 40.C

.6 Hrs. (3)

No Ho?dint]

24 Hrs.

24 Hrs.
!=

[, z

7 Days i

No Holding -

}

-

24‘“?5. \:

24 Hrs. (4)

24 Hrs. (4) .

24 Hrs. (4) !
24 Hrs.

I3

6.Hrs. ;

7 Dhys

7 Days

4 :

7 Déys

3 . . 0 ' . .. o
\)4 L ’_. - ,‘ ": . ::P'—." ?12‘6 ,- . COO] ’ 4 c ) ? “avs
ERIC el T S S
: - '—:; 4 N .i oz e
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<%r ., TABLE 2 Cont.) - e :
'Vo] Y o \ T |
. / ' . ( "~ Holding .
N Measurement (m]) _-. Container (2) Rreservative- . Time (SL
’ Sett]eab]eiMatter 1080, * P, G ¥ None Req. 24 Hrs.
SpeEific . , { ‘ ' ’
Conductance * 100 P, G . "Cool, 49 ¢ 24 Hrs, .
* Temperature 1000 P, 6 Det. or site No Holding |
-Turbidity 100 p, g Cool, 4. 7 Days ™
, T - gy

1. More spec1f1c 1nstruct1ons for preservation and sanp11ng are&foundaw1th

- each procedure as deta1led in this manual.

N

A genera] d1scuss1on on |
sampling water and 1ndustr1a1 wastewater may be found in ASTM Part 2?
P. 72 - 91 (1973). | : SR

2. - P]ast1c Or Glass | ° 3‘, - i

. 3. If samples cannot be returned to the labaratory in 1ess than 6 :hours and

reported data should indiqate

’ <
/

ho]d1ng time exceeds ‘this limit, the fin
the actial ho]ding time. . ‘ /7~

4, Mercur1c ch]or1de may be used as an a]ternate preservative at a
' 1} \

concentrat1on of 40. mg/] espec1a]]y if a lTonger holdjng time is requ1red

’However, the use of‘mercur1c ch]ort7e is discouraged whenever possible.

5. If the samp]e is stabilized by coo)1ng, it shou]d 'be warmed. to 25° ¢ for
read1ng,

6. It has been shown that samples proper]y preserved may be held ‘or extended
o )per1ods beyond the‘recommended ho]d1ng time: - ) - ]

3

L

~

or temperature correct1on made and resu]ts reported at 25° c. ~

-
1
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. - . | Determinatioh of Ammonia Nitrogen )
// ' Submodule Title: - R
‘_ g ‘| Approx. Time: L) i — ——
Z - " B I{ T&pr' o ‘ , » .
o 4-,. . . 2 hours J Prexliminary Distillation ) ) B » :
e— - < v ¢ " TN
.~ |Objectives: P X e
R .| When''the panticipant completes this topic he should be able to:
A v ¢ N v ' % . * toee : ' ) "
< 1. ldentify the proper apparatus and reagents needed for the prelimtnary
distillation step in the'-ammonia nitrogen test. .
2. - Conduct a preliminary distillation of ammonia nitrogen. ;
5 3. Properly store a distilled ammonia sample for the ammonia nitrogen test.: :
) J Lo . L) \ - . . ) , s . "
B " lInstructional Aids: ~S ) 5
Laboratory apparatus and reagents 1isted in handout
': &ndf)bf: * Ammonia ?itrogen pr'bcedures; o "
o —t . B . ¢ . N R [ ’.é &
. ‘Ove.r,h/e‘ads . L we B ’, " %o o
Instructional Approach: o« “#¥ < . - -
Laboratory . ; R . "\‘& 5 yr
A T . . R '
VF\ ) Reférences’ ' . *
: Standsrd Methods, 14¢h B4 . .
Metho‘d@x_fqr Chemical Analysis of Waters and .
; / ’ . )
SN Class Assignments: . ]
| Conduct & preliminary ammonia distillagion :
Q ‘ .‘;'”': t | ‘ ’ _ 18 ;) ¢ LT ° . . »
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, C . O F page 18 j
Module No: - ~ 2| Topic: oy ' .
. s \ . “al . L .
| Preliminary Gistillation s
Instructor~~Notes:" o Instructor Outline: " '
-. < /'. . L]
- Handout: Ammonia- N1trogen 1. Apparatus and Reagents .
Procedures - ‘Section 5 and 6 '
Pages 18 - 27 a. Show and deScr1be the apparatus needed -
. Overhead oL ‘for d1st1HatIon of ammonia, ‘
Amnoma d1stﬂlat1on setup b. Demonstrate the makeup of required
Page 17 ! reagents and indicate. the avqilab1hty
Handout ‘ of premade reagentsr\) ., .
Ammoma Procedures 2. PreTiminary Distillation
TSectlons71- 7.3 . '
Pages 18 - 27 , a. Demonstrate the startup and end of an ;
i . ammonia d1st111ation. . |
" : ' » b. Have part1cipant_s conduct a préliminary i
) . . ' d'astﬂ]ation - :
] o -, ) '
3. Sample Storage . |
’ .. I A 7 $
' " a. Discuss storage of “distilled anmoma
K -t rsanples. 3 .
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NITROGEN, AMMONIA

(Dist1]f§t1on Procedure)
Nesslerization Procedure’ *

T1tr1metr1c Ind1cator Procedure

{
7

1. Scope and Application - ' N

S

i.1 This d1st111at1on-method ‘covers the‘determ1naf¥qn of ammonma-n1trogeh~
exc]uS1ve of tota] ngldahl n1trogen, in dr1nk1ng, surface, and sa]1ne ‘
_waters, domest1c and 1ndustr1a1 wastes. It is the method of %ho}ce !

where economics and samp]e Toad do not warrant the use of'automated
%

K v R 4

1.2 The metbod covers the range from about 0. 05 to, 1 0 mg/] NH3 - 71 for

equipment .

~

, the :florrmétr1c procedures from 1. 0 to 25 mg/ﬂ for the titr1metr1c
- proc

dure and from 0 05 to 1400 mg/F. for the e]ectrode method.
1.3 This nethod is- descr1bed for- macro glassware, however, mfcno‘

d1st111ation eqq1pment may*also be}used ' P
st : :

ES
.x»“ - ~' -
B3

2. Summary of Method =~ \' o .
\ 2.1.The samp]e is buffered at a pH of 9, 5 with a borate buffer in order to

-~ [
i

decrease hxero]ys1s of cyanates and organ1c nitrogen compounds, and is
-

-

- then d1st111ed into a so]ut1on of_boric. - acid. The. ammon1a in the - .
distillate can be determined co]or1metr1ca11y by ne s]erlzat1on, |
t1tr1metrica}Jy/w1th su]fur1c acid with the use of a m1xed 1nd1cator,
or potentfometr1ca11y by the ammon1a electrode. The ch01ce between

‘ th% fvrst two pracedures depends on the concentration*of the/ ammon1a '

Samp]e Handling and Presérvatlon e .o 2

* 4

3.1 Samp]es may be preserved with 2 ml of conc. H;\504 or 40 mg.HgC1, per
 liter and store/d—at 4°’c

.

P

: 2
. v . - .
. ]
. a -
hd P ’
.
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= 4.4 If the sample has been preserved with a merc ry sa]t, the:mérc‘dry ion
- Ao o
must be comp]exed with sv\i um th1osu1fate @) przio‘r to
~ distillation. i C - T T e .
~ - . ) 1‘ 6‘ ’ E‘ ’ v ‘ : .Q/ ~ ’\ "
5. Apparatus g ' . 5. T,
: . @& .
.~ 5.1 An a]l -glass distﬂhng apparatus witMn "800 '~ 1000 m] flask .

1
b

. prov1d1ng a ’hg t path of 1 cm, or more, ‘},'." Coo L g

PR

. ™ oY j
. r A y ® i‘Q . M " ) )l
4 ~ r - Ty E4 - ~ g
N : -~ X 4 ~ Y -, 'y . - i
< - . | . ‘ » . . sg
e, S S o N N3 o .
<. EI - . . ' °N . i
\ ‘ t v ¥l
' - 2 A - & ‘
\ N { ; i = . ¢ ) |
Ly . . - H |
. . 2 / - % 2. ¢ 1
~ e .

Nt . Rage ;21 o
— . [ 4 * ‘- 4 .i
\ s, f o N o » . r S [ {
. A\ h" ! s . . ad v % ° < Ax"&. ¢
. . . BN P . . Lo, . -t .

4. Interferences s v - i S oy ol s

> RN Py -
. .. ' 78 .' PO R RS . s [}
4.1 A numbe,r of ardgnat) —and" hégti‘c&am nes, as m;f*i‘; other compounds,
hY

both orgamc and inorganic, " H cause turb1dity upon the’ add1 tion '

of\ Ness'ler reagent so direct ness'leﬁgatmn (i.e. w1thout

«

5 d1st111at1on) has. bee)r °d1s,carded 2s an off1c1af metho}

\

) SN,
.4.2 Cyanate, wh1ch .may be encountered in certam mdus‘tria] efﬂuents,f 1

{
LI 3

m 11 hydro]yze to some extent even at the pH of 9, 5 Wh'l ch dJstﬂJatwn .

is. carr1ed out Volatile alkehne compoyyds , such a%;er?m ketones. .

¢ a]dehydes and alcohols, .may, cause an’ off-co'lorauf)on ness]er1zat1on ,Jn x'

the d1stﬂ]at1on method Some of these such as forma#de)’nyde may, be

ehmmated by boﬂmg off at a low pH (approx1mate1y 2 to 3)\pr10r tO
i
d1stﬂ]at1on and ness]er1zat1on. e R

e *
ﬂ s

4.3 Residual ch]orme must -also be removed by pretreatment of. the samp‘le
‘ ) ; . - Kl
+ with sod1ur& th1osu1fate before d1stﬂ7ation N

5.2 Spectrophotomet r or filter photometer for use at, 2!25 i and

‘ x - -

1' > - ¥
%‘*‘ &,

5 3 Nessler tubes: [Matched Nessler tubes (APHA Standard) about 300 mo s
-y &

long, 17 mm ins de d1ameter, and marked at 225 mn 1 jnside measurement

from bottom, | N

B : ’
- . . . LR L3 -
- » 13

v . - -
e . . - .- s a7 .-

Erlenmeyer ﬂasLs' “The d‘lstillaté‘ is coﬂectwglass-' a
stoppered f]asks These’ flasks shou]d bé marked at the)350 and the : .7

X3

3 . . LI 4 v
J1: . o Tty . . - . '
' : % e
R
. . B .
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(1]

%4

. 6.

&

.

£

6.6 Ness]er reagent* Dissolve 100 g of mercurid
4

-

C
500 m) voTumes

f/[the distil]ate to volumetric flasks - -

" . °
-7

i)

. Such water is best

-

Reagents

6.1 Dist111ed water shou]d be free of ammonia.

pnepared by passage tprough an‘ion exchange colum conta1n1ng a'

a

strongly ac1d1c cation exchange resin mixed wi

th a strong]y bas1c

With such ‘marking, it is ot necessary to transfer o

o

an1on exchange resin.,

-

s~

Regenération of -the colum should.Be carr1ed

¢

=  out accordinhg to the manufacturerfs instructions. "

. a
“ .

Note'

AN solutions must be méde with ammoni a- free water.

6.2 Ammon1um ch16r1de stock solution'

-

1.0 m = 1.0 mg NH3 < N, D1sso]ve 3. 8%9 g RHg C] in. d1st111ed water

-

and bring-to volume in a 1 Titer volumetric flask. ~. , ot

6.3

2

Ammoni ch]or1de, standard solut1on ° » .
. }}6//;Amkb 01 mg. Di]ute 10.0 ml of stock solution (6. 2) to.l liter .

in a vo1umetr1c flask

6.4 Boric acid soﬂut1on (20 g/1):

\\T‘*

£

-and dJ]ute to 1 11ter “ : '~f -

(

6.5 Mi'xed ;'ndicator Mix 2 vo]umes of 0. 2%, methyl red in’ ‘953 ethy]
a]coho] w1th -l vo]ume 0F~ 072% netherne bPUE\jn 95% ethy] alcoho]
Th1s solution shou]d,he,prepared fresh every 30 days

Note 2: Specially denatured ethyl alcohol conforming to Formula 3A

y be substituted for

, ?\\,;

Dissolve 20 g H3B03 in.distilled water

o

%

or 30 of the U. S. Bugldl of. Internal Revenue

o

95% ethapol, . = e

?

°

1od1de and 70 g of .

potasszum 1od1de Tn-a small amount bf wat7r Add this mixture slow?y

1] .. »
i
s ’ .

—

e
r

P
5
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with st1rr1ng to aacop]ed‘%o]ution of 160 9 of NaOR $0!500 ml of '3 .

" water, Dilute the mixture to 1 liter, If this re genﬁ is.stored,in o
a Pyrex bottle out of d1rect sunhght it will o
period of up to 1 year. gi : ' - s
Note 3: ThlS reggent shou]d give the charaéteristic color w1th . gi
_ammonia within 10 minutes after addition. and shouid npt produce a
prec1p1tate with small amounts’ of amnonia (0. 041@9 in‘a 50 mi vo]ume)

6. 7 Borate buffer: Add 88 ml of 0.1 N NaOH so]ut10 to 500 m] of 0 025 M.

sodium tetraborate so]ution (5.0 g anhydrous Na28407 or 9 5 g. Na28407

//10H20 ped liter) and di]ute to1 liter. )
'_§,8 S@]fur1;(ac1d, standard solution: (0 02 N, I m] = 0 28 mg NH3 - N)

.

L :Preparé é.StOCkeSO]utIOn of approximately 0.1 N ac1d by di]uting 3 m]
;0 of conc. H2504 (sp’ gr. 1.84) to 1 liter with COZ free distilied water. J
¢ Di]ute 200 m] of this solution to 1 liter with €0, free distilled water.~

the 4: An a]ternate and perhaps preferable method is to standardize

i

x the, approximately 0. 1 N H2504 solution. pgainst a'0.100 w Na2C03 a

solution, By pYoper di]ution ‘the 0. 02~N acid can. then be prepared
6. 8.1 Standardize "the approximate]y 0.02 N acid against ? 0200 N Na2C03 :

=]
i
3

so]ution This. last so]ution 15 prepared by’ dISSO]VIZF 1. 060 g
: anhydrous Na2c03, oven=dried at 140° C “and diluting o 1000 m]
with coz free distillez water '

S
]

S e
6 9 Sédium hydroxide 1 N: Dissoive 4Q:g NaOH in amonia-free water and

4
* o b @ -

- dilute to 1 liter, “4_ ‘ - SEPURDES R
. 6.10 Dech]orinating reagents: A numberuof dech]orinatin?_reagengs'mqy bey.

)

used to remoye residua] chlorine prior to disttﬂ]ation.; These include:

r
~ - ! ’
‘ . i} . ’i H . " . .9
v N o d
~ o, i . D w7 », T
¢ . i 1.
. ~

- / N .
2 4 H .oy
) / .
. . v
. Lol - .
. : *
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i

| —
.a. Sodium thiosu]fate (1/7& N)x Dissolve s\i g:Na25203 1n distilled
.. water .and dilute to 1 liter. One m] of this so]ution wi]l remove

-~

-1 mg%] of res1dua] ch]orine in 500 m] of samplex\ >

.. b Sodidm arsenite (1/70 N): Dissolve 1,0 g NaA502 1n\d1st111ed
' waten and di]ﬁte to, 1 liter P - e
° > : .
7. Procedure ‘ . )' _ , _ -

\ 2
i - r

" Kjeldahl flask. The addition of b0111a hips which have been

(prev1ous1y treated with dilute- NaOH wiTl pdévent bumping Steam out
,; the distillation apparatus until the d1st11late shows 'no trace of

ammonia with Ness]er reagent.

,

7. 2 Sampie preparqtion Remove the residua] ch]orine in the samp]e by
adding dech]0r1n&¥1ng agent equivalent to the chlerine residual Td
400 mi of samp%e add 1 N NaOH (6.9), unti] the pH is 9, 5 ‘checking
the pH ﬁur]ng %ddition with a pH meter or by use of a short range
pH paper. :#t . s ~ '

7.3 Distil]ation Transfer the samp]e the Q‘of which has been adJusxed

. - " t09.5, to an 800°m1 Kjeldahl flask ang add 25 ml of the borate buffer

- (6. 7) Distin 300 mi at the rate of 6 - 10 ml/min. into 50" ml of

A

2% boric,aCJd (6 4)\conta1nedffn a 500 m Er]enmeyer flask,
\

? Note 5: The condenser tip or’an extentionmof the condenser tzp mu§t
"extend be]ow the levegyof the boric acid sg]ution. i -
Di]qte the dnstillate to 500 m] w1th distilled water and nesslerize an

-

aliquot to obtain an approximate va]ue of the ammonia-nitrogen

- (

concentration For concentrations above 1 mg/1'the ammonia should be

..

| New e -

Ny ' determined titrimetrica]]y( For concentrations below this &a]ue it is

.
.
v ’ . 2 a ~.K\ H
[ x.' "‘5\ Y4 . v

L

7.1 Preparation of equipment:  Add 500 ml o;/:}stilled water to an 800 m1 .

~t

#
T
1
1
i
$
1
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‘o 1 . determ nea c@ormmetm cally. - The electrode method may also ‘be used .
7.4 Determmatlon of amnonia«”ln disti]]ate. Qet,ermine the. ammonia - LN

_— S ¥

\ \ content of the d1stinate titr1metr1ca11y, co]orimetricany or

potentlometmeaﬂy a\s described be]ow

..

e 7 4.1 T1tr/metr1c 'determmatlon' Add 3 dropsof the mlxed 1nd1cato|:,= :,;

W
"to the d1st111ate ’and titgat he amnonia mth the 0.02-N H SO )
A e p 2504

& -

]

g
' \
7.4.2 Cotorimefric determination:

| standards as fo'l,‘lowsf’

ml of Standard e
# g 1;.&«
1.0 m1 -OOImQNHg-N

. 0.0 : /
0.5 .
g
1.0 N
. % ko
- : 2.0 ’ -

™~ 30 . .

€ 50 T
- ’8.0 ‘ w e
C10.0

/ 447~O> K3 o ~ﬂ‘.'..

R4
.
y >
b
~

vo]ume of dEﬂ]ed water and H3803 so]utton

Prepare a series of Nessler tube
N s v .

., g NH3 -4?(50;\0 ml

00‘
0005

0.02
0.03
0.04

0.05" .

0.08

ﬂo 10

ooq\v/\ //\’

) .

\. - ;
)

N . . .
.

b v

.
.

. ’i
. BRI matchmg the engd p01nt against, a blank: contalmng the same \

\ v

\
N

n
&
*
PR

- ~ . '

&,

s Dﬂute each tube to 50 ml with d1sti'l]ed water, add\\lb\m} of 7 ;

Ness]er reagent,-(6.6) and mix.

After 20 ‘minutes read thé‘npptmﬁl
densities at 425 nm against the blank.

* From the va]ues obtamed

p]ot optica] denstty (absorbazz) vs. mgN§3-N for the standard i

-CU l’VEz

e
hed

-
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"~ 7.4.3 Potentiometric determination, Consult the method entitied

2

w
. RIS
2

\
* . Nitrogen Ammonia:

manual,

Se]ective Ion E]ectrode Method in this

L4

'

'

e

-\

L

&Calcuﬂations — ' - -

8.1 Titrimetric

-,

7 4 4.1t is not 1mperative thatsaii standards be disti]led in the same

' manner as .the samp]es. It iQ:recommended that at least two -

. standards (a high and, iow) be 'distilled and compared to similar
vaiues on the curve to insure that the distidlation technique

is re]iable If distilied standards do not agree with .

3

'»undistiiied standards the operatorzshouid find the cause of the °

?

\apparent error before proceeding - g

18 Determine the ammonia in the distil]ate by nessleriZing 50 ml or an.

o aliquot diiated to- 50 ml and reading the'opticai density at 425 nm as

described above for the standards Ammonia-nitrogen content is read

o~

from the standard Curve, B e ),

mg/1 Ny - N = A 0.28 x'.'looo, |

Where

A

ml 0.02 N H2504 used

)

8.2 Spectrophotometrfé “

| mg/1NHg <N

Where -

A = mg NH3 » N"re;a'd from“standard cér\{e

ml sampie

y e

P

<

~

oy

*

=.A x 1000 X

B

27
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"9, Precis1on and Accuracy ‘

™,
. R S /
’ Page 27
' ' - T“
- B = ml total distillate cd]ﬁected. 1ncluding bor%c acid and d11ut1on
- €= m] distillate taken for ness]er1zation ®
. D= m] of er1g1na] samp]e taken ,
. . s
8.3 Potent1ometr1c\ X : ~ - a
. f
mg/lNH3-N=.5£QxA VR
d D . . )
» . “ e
. WFm s .
A =

mg NH3 - N/1' from electrode method standard curve

D="ml of or1g1na] sample taken

-

- /

9.1 Twenty four analysts in s1xteen laboratorwes ana]yzed naturaT water

samp]es contaIning exact 1ncrements of an anmon1um salt, with the e

foTJow1ng resu]ts

é,

o

S
.

Increment as Precision as ‘ o Accuracy as : .
Nitrogen, Ammonia- Standard Deviation . Bias - Bias -':i
mg/ N/1itePw g N/1ifer oY __mg N/liter

0.21 0.122 . - -5.54 . =0.01

0.26 ) . 0.070 . -18.12 ° - < -0.05

4 v.

L7 0.244 10.46 +0.01

N | . Y i Ny .

*1.92 0.279 : -2.01. . % 0,08

(FHPCA Method Study 2, Nutrient Analjses)” :

.>\ “s ¢

.

o a e v ke be
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LABORATORY DATA SHEET

. ‘\Nitr'ogenl Ammonia Détermination
(Sample.' contains 1.0 to 25.0 mg/1 NH3-N).

Sample No. Date/Tiwme Sampled e _Sample Point

(Sulfuric acid. d 02N m_____ 4 (0.28) (10006 . . )
Sampte ml __ < = mg\/liﬁr/NHyN

~

—_—




«© . . ) -~ P ] \
_ / ¥
— nd - . ’
. <
«
) Lo i ¢ - . .‘ LY
N LABORAbev DATA SHEET - . A
e . o Nwtrogen. Anmoma Detenmnago ' .
: o ¥ (Samp]e Contams 0.05 to 1.0 mg/17ter NH3-N)
nggmp,le No. . Date/Tvme Samp]ed T Sar;uple Point T

(mg of NH3-N ) (1000) (Total Distﬂlate* Co'llgcted m'l — ) .
(SampTe ml . J (D':stﬂlate Taken_for NessTemzau on m1 7 % —___™mg/1 NH3-N)

L . . T Date-~. s :
- . . - \" i " i . . :‘ » . . - . . Ar‘oa ]yst e
*Include boric acid plus dilution water .-, .- Co B :
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Module Ho:. | Module Titte: - - L S
Detenmnatwn of Ammonia N1trogen - : e
, /
ule Title: - . e
£l fmd ] , ’ y
Approx. Time: %f - — — — -
| . . Topic: ) o
30 Min, Introduction to Nesslerizatign : — .
Objectives: - . -
- Upon the completion of this topic the pérticipanf should be able to: .
. 1. List interferences to the nesslerization method of ammonia mtrogen o
o analysis. ‘ . T
‘1 2. Indicate when direct ness]enzatwn method- is applicable. .
3. Indicate why nesslerizatibn cannot be used on ammonia mtrogen concentratwns
- above one min_igygm per liter, & -
) . ‘ ~ \ . ' " \* -
- Instructional Aids: ) o
;Jnone " , o >
: ~ ! .
1 . )"&/\ :
< {Instructional Approach: \ : % - .
Lecture - discussion A : o o
\3 *. [References: . R o LN
o " Standard Methods, 1hth Ed. .
. }/ } . . ' ’ . — v .
- ] ‘ N g' ’
‘ " R i . ) W° .
. - ‘ L el -~ o
. b — [y -
Class Assignments: , . - .
" ) B : . 2 ' ) .
‘ -None # - . ,
o o IR . e 2 | AR
* ERIC R | L . s
e ‘ o . ¢, ») L
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’ [Module No: Topic: - ) ) |
. NF
1 Introduction to Nesslerization - . ‘ 1
Instructor Notes: E Instructor Outline: ]
. t - . y ’
SN 1. Interferences( . ) .
- . ) . . - Y] ¢ .
\J 3. Discuss: {pterferences to the nesslerizatior
\ ' ’ /"Ethodo Plind ‘ . :
~ I . . A : N r
b Indicate 'how the interferences may -be
N ' remaved, ,
. . t . . \’ 13
2. Direct Nesslerization . y
* ‘~ 'y ° s ’ »
. ' 8. Describe direct nessteri 2ation and
- indicate the type of samples it may
be used on. - _
‘ ‘ 2| 3. Discuss problem ancountered when the
nesslerization method is used for
‘ . concentration of greater than ] mg/1.
. ' I | Discuss problems encountered in diluting , -
. . samples down to the 1 mg/1 range. -
r§ ::~ o . ¢ 2 : i b
‘:.;. M “ . ) ) 1 4 »
i e ' i ' ) i ’ >
t '-’ ” -
T A
:lt
¥ \ ’ 7
. A . . . , e
’ . \ ' .
- iy ) ’ i
w&_:( - . .
* ° - i -
, =
i . LN . “
- ' 32 .~ ; . ,
" ‘ .
| iy ) . ‘ \
- ! ' ' i — » . -
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. ) . ,‘-. . al . ¢ o . - b — ;_AL |
~:|Moddle No: . - }Muh Title: .- LA ‘ . :
< | Determination of Ammonia Nitrogen ’ %
Sebmodule Title: . / - L _
¥ A . :\ . . ‘ / -~ ‘
. pprox .,T‘im }_ . et —
- Topic: , e o,
1 30 Min. Dete_rmina\'hiowof Ammdr!ria by Colorimetric Method ‘,'//
T - A
Y it '\
Objectives: - 3 \ ‘ ,
" Upo% completion of this topic the participant. should be able to: '
1. Identify the proper dpparatus and reagents .needed for the é'o'llorimetric
(NgS§1erization') méthod’ for ammania nitrogen. -
2. Conduct a colorimetric -ammonia determination given proper'test equipment,
reagents, procedures sheet, and predistilled sample. :
3. Translate the raw data from the test-into proper units of expression
: given appropriate,,convers’jo_ns;gactors and equations. )
- l’ ” | | i L ' _ - . -~
Instructional Aids: . / S : “
‘ > . . =
' . |Apparatus and reagents listed in handouts - s
Handout - g <
Anmonia Procedure . - :
monia Procedures’ usi it ' . : : :
Am .ia du using kits _ " #
Instructional Approach: _ ‘ D
- lab N ) S
\ R I ) O ' ) . 'i- : )
> - & s Vs :.:...
References: - . , -
. o ‘ }
EPA Methods Hharual . -
VA g Lo R N
. ‘ ; T n/ * 3 = - aa
o Class Assignments: ‘ - -
—~ & - 0. , : Lo = .
Perfgrm the Ammonia Analysis .in class in groups - a
Q e T . . S

.
) A « 77
. [ . 3 ¢ ‘ v
o ! . + ' .
’ /’\ “ ! . » \
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Page 33

[HOQU?G Ho: * 1 Topic:

Determingtion of Ammonia by Colorimetric Method '

)

Instructor Hotes: .| Instryctor Outline: = - »

—— N

Handout . - 1. Apparatus and reagents

» Ammonia'PFbcedures : a. Show and de§qribe~the aﬁpafé%%é needed
Sections 5 and 6 for nesslerization. ' —
Pages 18 - 27 - - - .
's Bémons trate the Wakeup of réquired
, ‘ ‘ reagents and indidate the avaiTability
of.premade_reagents. :
- ‘ o Demonstrate the makeup of standards and
Handout . . use_of-standard Curve. CT
‘Ammonia Procedures with Kit§ . &. Discuss the use of ammonia‘£§%s.
Pages 32 - 35 T - CE o
Handout N 2. Nesslerization ammonia determination - |

Ammonia Qrocedures . | | e Degnnsirate the ne;slérizp@ion method
Sections 7.4.2- L " - and“the makeap of .a standard’ curve.

. .2 ~} .. b. Have participants conduct -a ‘ness lerization.
Pages 18 - 27 . ammonia determjpation. . - . '

~
» ) . <

a. Demonstrate the conversion of raw data
‘into standard units. . .

%74 Calculations S :

Have participants calculate results.

L}
»




) ) .+ " NITROGEN, AMMONIA - . : f
" .\ Distillatich Kit Procedure R

~

4 - A

1. Scope and Application '_ B R . fﬁr ' ]

”

1.1 Th1s d15t111at10n method covers the determinat:on&of ammon1a n1trogen
“exclusive of total. KJeldahl n1trogen. in dr1nk1ng, surface, and saline

© waters, domestic and industria} wastes using- commercan] ammonia k1tg,
e &
A,

- 1.2 The method cov9rs the range from 1.0 to 25 mg/1. . 4 ?A %l
2." Summary of Method

.
X

2.1 The samp]e is buffered at a pH of 9 5 w1th a borate buffer 1n order to

decrease hydro]ys1s of cyanates and organ1c n1trogen compounds, and is

The ammon1a is the |

distillate is determ?ned w1th the use of’ commercially available kits,
P , .

then d1st111ed into a solut1on of boric acid,

a
-

3. Sample Hand]1ng and Preservat1o‘

Ny
(Il‘

-

3. 1 Samples may be preserved with 2 ml of conc. Hp 504 pr 40 mg HgC]g per
‘ Titer and stored at 4° c.

4, \Tnt%rferences . d
' @

\ ) BN
4.1 Cyanate wh1ch _may be encountered in certain industr1a] effluents wi]]

£
. hydro]yze to some’ extent even at the pH of 9.5 at.whichad1§t11Tat19n ig

1 carried out. - o ‘;“ . e S |
:x4-2 Residual ch]or1ne must also be removed by pretreatment of the ‘sample

with sodvum th1osu1fate before-dlst111at1on. . f"" ~ f

.
)

. k\\\d 3 if the- sample has been preserVed With a mercury sa]t the mercury ion’

must be comp]exed with sod1um thiosulfate (0'2 g) prior to dfsti]]at1on

5. Apparatus RN - o . s .
‘\ 5.1 An .all-glass distilling apparatus with an 80D °- IOOO{mI&?fasf. -
\ ‘ ~’ ‘». ‘ ‘ - 3 5 A» . . ' , " g . 7 N




g

oo |
' . . “
* v b . I'4
A \\ﬁ J A
- M ‘
» [y | 1
. ol . .
' . 0, . Vs o
ol - ) . . "Page -35 .- : -
. C ’, o IR T
] ‘ L N ' s

* '( .“‘_
5.2 Erlenmeyer flasks The d1sti]]a§e is co]’lect,‘ed/n 500 m'l g;l,a_;i L

stoppered flasks. These flasks should be: marked at the 350 anu the -

‘o
* 500 m) volumes. With such marking, . 1t is, not nece‘ssary tO(transfer i
the distillate to volumetric ’F]asks. ', > ' f_'f, oY
5.3 pH meter and electrodes . : »{k- o S e
6. Reageéts ' _ . . | ! - £ :
6.1 Distilled water shpuld be free of ammonia. Such water is best R a
prepared by passage through an k1on .exchang;(co]urm contamlng a - .o

>,

strong]y acidic cation exchange resin mxeq with a strongly bas1c ¢

i

i.

. i ,4

amon exchange resin. Regeneratwn of t;re coium(shod]d be carr1ed T

out accordmg to the manufacturer s 1nstruct1ons

-

Note: A1l solutiohs must.be made. w1th/amnoma-free W ) -a, ) B ‘
~ 6.2 Bofic acid Solution (20 g/])»\msso]ve 20 9 H3 BO3 in distﬂ]edf
water and dilute to 1 liter. SR R . S e

6.3 Borate buffer Add 88 ml of 0.1 N NaOH sd’lution to SOUfmTLaof 0. 025 M ’

sodium tetraborate solutijon (5 0g anhyd us . Na28407ror 9 5 g Na28407
NN o

¢

10H,0 per 11ter) and dilute to 1 ]iter ;

- »

6 4 Dech]ormatmg reagents: A nunber of dech]or’mating }‘eagents may be .

)
used to remove residua] ch]orine prior to d]szt\i]'f'”tion These 1nc1ude\{

a. Sodium th1osu]fate (1470 N): D1sso]ve 3.5 Ma25.2Q3 in d1st1l]ed

3

1 mg/1 of residual cg}or'me in, 500 m1 of\ samp]e N e !

" b. Sodium arsen‘rte (1/7’\N) Dissolvé 1.0 g NaAst in distil]éd ’
‘ -"water and di]ute to 1 liter. A

!

?

water and di]ute to 1’ liter. Ofe m] of th1s so]ut1on will reffiove v
“

!

Y S

-
.
or




oo
o

~

- 7 2 Sample preparation: Remove the residua] chlorine in the samgie’hy

Lo

';¥3 L 7.4, 1 Dilute the distiliate to the range 0 th\\git with ions free

, . //“df .2 Dé;ermine the ammonga"concentration follow

; 7.4 Determination of - ammonia in distiliate b us\\of ‘commercial kifs N

Procedure - o , : '
) - '

7 1 Prepa{ation of equioMent Add 500 m of_distilled“uater‘to_anﬂaoo—ml*~—
- e
KJe]dahl flask The addition of boilin chips which have been

-~

preV1oust treated with dilgte NaOH will p vent bumptﬁgf *Steam oot
the d1st111ation apparatus until the d:stilla shows. n

§

trace of

ammonia with Ness]er reagent.

.adding dechldrinating agent equivalent to the ch]orine residual. To
400 m of sample add ] N;NaOH (6.9), until the PH is 9.5, checking the
.pH during addition with a pH meter or by use of a short range pH paper.
7 3. Distillation Transfer the sample, the pH.of which has been adJusted -
} to 9.5 to an 800 m KJeldahl flask and add 25 m] of the borate buffer
T 6. Distill 200 pXat the rate of. 6 - 10 m /min. into 50 ml of

. 2% boric acid (6 contained in a 500 m Erlenmeyer f1ask

°
sv“?

Note 5: The condenser tip or an extension of the condenser tip must\\\\\
extend below the level of the, boric: acid soThtion. Dilute the g fl P

‘ . distillate tp 500 ml w1th distilled ‘water and nesslerize an a]iquot

to obtain an approximate VaTue of'the\aquniaéhitrOgen concentration

‘ P . M * . [ ’ ) ‘?.‘
water SRV AL DU 3 \ \ o
) . - F) - ey ‘\\ 1 . “r .
' ‘g direstions’ ce

furnished with: the commercial kit R !\‘:

e ¢ \ 1 N e
. '8, Egigulate the annmnia level 1n the origina] sampie .using the fallowing
s n:’(;

;»formula: . n\\\ ' : ///_ C '/»
. DistTats Vol x 0 )T - ‘

i B SanpTe VOIUT7/ “\\\\V X kyt’ concE?;w%tion = mg/1 NH3,as N = . 4
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. {Condyct a titrimetric ammonia determigation

\\.
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' [ - A . * . Pag 38 ¢
Module o: % [ Module Titie: Lo
\ Determination of Ammonia Nitrogen )
"t | Submodule Title: =~ . ’ J
Approx. Time: - ~ U
] Topic: _ Iy
1 hour Determination of Ammonia by Titrimetric Method
Objectives:  « ' ‘

test by the titrimetric method.

equipment, reagents, procedures sheet ‘and pre-distilled sample.
3. Translate the

] N o Lo N .
 given appropriate conversion factors-and equations.

-}

=
r :

Upon the completion of this topic the participant should be able to:-

2. Conduct-a titrimetric ammonia nitrogen determination given proper test

raw data frem the test into proper units of expression

1. ldentify the proper apparatus and reagents needed for the ammonia ni;rogen_b

.
¥

Instructional- Aids:

Apparatus and Reagents as listed in Handout (H0-4)
Handout Ammonia Procedures, Titrimetric Methed (HO-3)
Overheads ’ ) ’

, -

. A

Instructional Appropach: }
Laboratory S . ' P

’

¢

N ~
References: e

Standafd Methods 14th Ed ‘ T L
Products/Procedures . Manual for Water/Wastewater Analysis

by Fisher Scientific Go. W/wWp7.
/ .

& - P

:.__<j/" : .: ¢ e

- . \ kS ’ \ !

Class Assignments: . ‘ < P ‘Q/ ,

- 39, - S ','
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Handout

Ammonia Procedures

.

Titrametric

Sections 5 and 6

Pages 38:- 42 -

w

0

Ammonia Pybcedure .

Titrametfic
Pages 3§ - 42

-
N

°

Overhead

/
Handout

8

Nnnonia Pracedures

- Titrametric
Section 8 .
Pages 38 - 42

Page 26
9e 26
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e Apparatus?iﬁd reagents
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.{Module Ho: Topic: - = S P .r’f' RN .
P R Ty v, )
'y 3 * . a O . 0 4 v AR )
. Determination of Amionid by Titrimetric Method. ; R
e MR ' . ‘ g
In tr t ” ) . ' Ve ! " 4 ) Ry * :qj
structor Hotes: = | Instructor Outline: - . BRI
, \ . R A
- = N - ry t= " em—
Handout < .

o

" <
” ’ Nr

1
'

2. - Procedure:

e

~ .

3. Calculations

)

M e

v
!
2

.
.
I o
— ‘
»
.
-] "
e ~
)
s
i £
£
IS
40:

. b. List the’ reag
g the availability .g¢f pre-made

N

?q/ Show and égscri‘be -the cappardtﬁs;_né.'éd P
for the fitrametric method, e '

5

- S -

A ¥ R
effjéneeded and indjcat

¥ 4
s !

a. - Demonstrate. the calculations
ti;rametric‘hethod.; Ve b

\

g the®

reagents.
> -~ -
‘. -

'., :¥< Lo

. T et P '/‘ ) LI
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1.

2.

3.

NITROGEN AMMONIA o
DlSt!]]&tTon T1trat1on Procedure’

-

5C°Pe'and_hpp1ication ' . AN

-

1 1 This d15t1113t1on method covers the detenninat1on of amgon1a n}trogen .

exclusive of tota] Kjeldahl n1trogen, in dr1nk1ng, surface and sa]vne

waters domestic and 1ndustr1a1 wastes It fs the.method of choice
g P '

T & 5,
where economics and Sample Toad.do not warrant tge“ysé'gf automated

. Ca “ k%
Aequwpment. . . - : Ed Ty

1.2 The method covers the range from pE 0 to 25 mg/]&for the t1tr1metr1c

gpocedure . - eyt :

Summary  of Method . ’ . ’ .ﬁe.&
2.1 The sample is buffered at -a pH of 9.5 with a borate buffer in prder

en oy ,‘

o - .

« to decrease hydro]ys1s of qyanates and c.ganig n1trogen compound%’
& a

¢
and is then distilded 1nto 2 sofhtvon of boric acid. The amnon1a is’ fhe

-5 ‘7-

dxst1llate is determined t1tr1metr1ca]1y with standard su]fur1c ac1d

“to a pH end po1nt of 4.8, = i s

Sample,Handlvng and Preservat1on

.

3.1 Samgges mdy be preserved with 2 ml of conc. H2 $04 er'40 mg Hg@]é per.

© liter and stored at 4° c.

-
-~ . s

huggferenqes o _ ’ K

4, 1 Cyanate wh1c5‘may be encountared in certain 1ndustria1 éff]uents,

f(r . .

o w111;§ydrolyze to some extent even at _the pH of 3.5 at which-

d15t1]1at10n is" carrved out. ; : o - ¢

-

%42 Res1dua1 ch]or1ne must a]so be removed byqﬁretreatmentlof the samp]e

with sodwum thwosulfate before.d1st111atton'

-




e . - Page = T
|' " ’ ‘ 4 3 If the samp]e has been preserved with a mercury sa'tt the mercuryl 1on o
. - . must be comg]exed with sodium th1osu]fate (0.2 g) pr1or to .
' d1st111atl§£% o S N
oAl - )
5. Apparatus ek . » -
| 5.1 An- aill'g]asés d?ﬁ;@]ing apparatus with an 800 - 1000<nt flask.
S 5. 2 Er]enmeyer %;as The distillate is collected 1n '500 m] g]ass-
stoppered f]asks Thesefflasls,s should be marked at the 350 and-<the ~
) 500 m} vo]umes With such markmg, it is not necessary to \transfer~ :
the distillate to vo1umetr1c flasks. h 1 y
,5.3 pH meter and electrodes . B ) i
o 6. Reagents RN - ) . K
. | | 6.1- Dist‘illed water should be free of ammonia. “ Such waler is best |
e - A ; prepared by passage through an ion exchange co]umn containing a
y ) / sfrong]y acidic catwﬁ%exchange resin mlxed wi th a strongly bas1c
ﬁ&f < . | anion exchange resin. Regeneration of .the co]urm should be carrfed
s - out ’accord1ng to the manufacturer s instructions. ‘ ) '
.o - | Note. AN so]ut1ons must_be made with ammoma-free water. -
"‘,? ' . ' 6}*2 Ammonium chloride, stock so]utwn 1.0 ml = 1, 0 mg NH% - N D1sso]ve i
R ' % . ~_3-819 g NH, ¢ in*distilled water and br1ng to vo]ume ina l"hter \
;', A P " volumetric flask ‘ e o . . z
[ - - 6 3 Anmomun\sb«KrMe s tandard so]ut'lon 1 0 m] 0. 01 mg Di]ute 100*m11
"% ) Rt O of stuck solution (6.2 to 1 hter in a vo]umetmc flask. » o
T y o . 6.4 Bor1c a id solution (20 g/1): Dissolve 20 g H3 803~1'n distilled . ;
: water and dilute to ‘1 liter.’ | : S ‘
. .. 6.5-pH buffers 4.00 and 7.00 - - Yo '_ e
) - ) . T - : -
. SO 42 -
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. 7fDProcedure

6.6 Borate Buffer'

6.7 Dech]orwnat1ng reagents
=

.o (6,7):

Add 88 m1 of 0.1 N NaDH solution to 500 ml-of 0. 025 M
sodium tetraborate solution (5. 049 anhydrous~Na28407 or 9.5°g Na28407.

;

IDHZQ per liter) and.dilute to 1 liter. P

.
7

A number of dech]orlnating reagents may be

kY

used to remove residual chlorine prior to a?sti]lation These thclude:

2. Sodium thiosulfate (1/70 N): Dissolve 3.5 9 NapSp03 in distilled

water ‘and dilute to 1 liter. One m] of this so]ut1on will remove .

1 mg/1 of ‘residual chlorine in 500 m1 of sample,

b. Sodium arsenite (1/70 N):

.

and dilute to 1} liter.

-

4
1.1 Preparation of eguipment-

Kjeldahl flask,

Add 500 ml of distilled water to an .80 m "~
The add1t10n of bo1lfng ch1ps thch n%ve been

' prev1ous]y treated w1th di]ute NaOH will prevent bump1ng Steam out
the d1st111at1on apparatus .until the distillate Shows no trace Ofm ~
ammon1a With. Ness]er redgent.. -0 -

»

1.2 Samp]e Preparation: Remove tha' residual chlorine in the sample by
adding dech]or1nat1ng agent' equivalent to the ch]or1ne residual. To
400 m] of sample add 1 N NaOH (6 9), until the pH is 9.5, checking the

. PH during addition with a pH meter or by use of a short range pH paper.

7.3 Distillation: Transfer the sample, the pH of which has been adjusted

to 9.5 to an 800 m] KJe]dah] flask ang/add 25 m of the borate- huffer

VistiN 3oq‘n1 at the rate of 6 -'10.m1/min. into 50 m of

2% boric ac1d (6. 4) contained in a 500 ml. Erlenmeyer f]ask

Noté 5: The condenser tip or an extention of the condenser tip must

extend'below the level of the bor1c'ac1d so] rJng,jDilute the

Dissolve 1.0 g 'NaAsO> in distilled water

T
N v

4

H

(-4
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7 4 Determmatvon of anmoma in d1st1ﬂate. Titrate the ammonia ;ﬂffh thé
_0.02 N H’2504 to a pH of 4.8 hstmq a pH meter and- electrode. Titrate e
. *a b]ank contammg the same vo.Jme of d1st1Hed water and H3BO3
so'hmon — . N
8. Calculations Co = ¥ ‘ -
° a - ‘ '
8.1 Titrimetric . . )
ma/1 NH3 - N = A - B x 280 R ' i
B 5 »‘:‘ ‘ )
~ Where ] : . . -
" A=l 0:02.N HyS04 used.to titrate §émp1e ' e
= m of 0.02 A oS0y used to titrate blank S
S = ml samo]e\ L Ve §
c \
. 4
3 ~ R 7 % ~
. ) ' N
. -. L ! ’ f 4 ’ 5 . ;.
- .' - - 1 * - "
:@. . \ L . . . i .
T tn - ' RN -~
_ ' ‘44 : . _
N R } o ~ ’ 1




- . LABORATORY DATA SHEET . -

‘ o } &
s Nitrogen, Ammonia Determination -

o . " (Sample contains 1.0 to 25.0 ma/] NH3=N).
ey T . ; ‘

2 o

L 4

Sar;lple No. - Date/Time Sampled

; Sample ﬁoipt
‘ .

(Sulfuric acid(0.02N m ___) (0.28) (1000) N
, . Samaje ml = ___ma/liter MHgiN’
1‘ ‘ ‘ ) ‘j ~. SRR “ ‘ 3

I N A

’ ~
~ .
¥ | ‘e
A3 \
- .
)
AY
£
-
N - f
< N
4, ~
i

L - - Y ] Date
S Analyst '
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1. List interferences ‘to the ammonia ion electrode,
- "Explain how the known addition method Qf analysis

the ammonia electrode. .
4. Indicate how to check the slope of the shpbnia el

z
LI

workd,

ectrode. .

Upon' the comp]gtion of this topic the participant should be-able to:.

| . Bage 85
Hodule Wo: | Module Title: o
N - Determination of Ammonia trogen , =
Submodule Title: ~
Ih,AﬁDrox. Time: | }?Topic: —y | 0 —
1 hour . introdbction to the Sélective Ion Ammonia Electrode
Objectives: ’

Indicate when distillation is required-before analysis for ammonia with

. N :' .

Instructional Aids: ?’g;a ¢ » .
Handouf - Cy y
Known addition | . i
Ammonia Electrode Method . .
Overheads % « ‘ B

4 . . \- 1
Instructiona). Approach: : =

4
IMustrated lecture discussion .
. - 7& 4 2 Wu \\
References: }\’ . . : \
" Instruction Manual, Ammonia Electrode by Orion
Orion.Methoqs Book . :
EPA- ke thods "Manual L, .,1
: A

Class Assignments: ’ : A
) . 4 6 K . " . } pe

- A )

. ) : ‘ \
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Module ilo: Top:c,' i ' T a ) v
r Introductlon to the Selectwe ion Anmoma Electrode .
? + B ¥ J ﬁ1
Instruttor Lotes: o 'nstructOr Outhne ' i
" _ »% .l -‘;
" Handout. - . 1. Interferences |
S - |
Ammonia Electrode Metﬁod ‘. Descrlbe types of interferences to the
Section 1 - 4 anmoma electrode. =
Pages 49 -'52 ?
. : b Indicate how they mqy b ehmmated
< . 2. q(nown Add1tlon
' Handout ' N
- a. Descrlbe the known addition methogd of
Known addition analysis. . '
Pages 45 - 46 ~ s
" b. Demonstrate the known addi tion method.
Overheads -
: 3. Slope_ ‘
- NHj Electrode - i !
Page 47 ¥ a. Demonstrate how to check the slope of an
Assembly Instructions . e]eCtY‘Ode ,
Page 48
N ‘ . }
.. ~— w
C ’
R S b
) ] , ° s :4 ’ Fd )
. !
T -, ]
/ Gl ’ . ‘E
, 47 ) - Si
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KNOWN ADDITION' I i o

‘Known addltlon is cdnvenlent for measurlng occasxona] samp]es because )
no ca]1brat1on is needed, Slnce an accurate measurement requ1res that the

concentration proximately. doub]e as a resu]t of’the addition, sample

concentrat1on must be known w1th1n a factor of three, Tota],concentrat1on
of ammonia can be meas ured =in“the absence of- como]ex1ng agents down to T
6 x 1075 M (I ppm NH3 or 0.8 ppm N) or in the presence of a :a;ge\excess ,

: (50 to 100 times) ‘of complexing agent Known addition {s a convenient check-

'

1.

on the resu]ts of dlrect measurement.

Prepare a standard solution about 10 t1mes as” concentrated as the 'sample

LI Y

" 4 Pipet 10 1" of sfjnga 4 into the
potential, E, '

5. From the

-

&

Co = QCs

——

* Where:

Co = Total samp]e concqptratlon

.
'a Q

'

LT g

le find the concentrat1on ratio, O,

concentration by diluting 1000 ppm standard

2. Add 1 m) 10 M NaOH to 100 m'l of samp}e anydé% efle‘ct,r'ode

so]utlon Mhen check1ng a direct méasure

- \100 ml of the same sampJe so]ut1 n used for d1rect measurement Use " -
“T,m etic stirring throughout known add1t1on procedure, )
-3. ; Turn funct1onfsw1tch £2§ L*M Set the read1ng to 000.0, ' -
‘ samp]e Recqrd the

Stlr’thoroughly.

0

cha e in potent1a1 E. To determ1ne the orlg1na1 tota] samp]e
//’/c;n:entrat1on mu1t1p}? Q by the concentrat1on of the added standard'

Readwng from known addition tab]e

Cs = Concentrat1on of Wdded standard 3

Teave the e]ectrode in

that corresponds to the -

in ‘this

-

-

¢

¥

)

e S e g o oy o _
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_ they. agree wwth1n +4%,

To check a d1Tect measurement, coMpare resu]ts of the two methods.

éhe measurements aretprobably good

If 1

1f the known

add1tron result 1s much 1arger than the d1rect measurement the samp]e

ﬁmay conta1n comp]exlng agents. -

For examp]e Suppose the add1t1on of 10 ml 100 ppm s

caused a potent1a1 change of 17.8 mv,

.

<

‘e

b}

-

AN

tandard so]ut1on

the tab]e is 0.0834.

Co

’

The correspono\hg Q va]ue from
Tota™ ghmple concentrat1on 19 o .
QCs B . ‘ "
N _ S
0.083% x 100 . . ' -

D

= 8.34 ppm

®

'and 8 6 ppm, the resu]t is probab]y good.

r S s :
If a previous direct measurement had g1ven a ‘concentration between 8.0

- 5
P . .
L - *

.ot . v . B pa

‘e
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R . 1. N ) -— . T
. . i 7 %‘ i £ - . ' . 1
. AN ! _ : LN
. I _ |~ NITRoseN, AMMONIA , -
X . ' (Se'lect't ve Ion E]ectrode Method) -
B y. \ . o L 2
E - 1. "Scope and Applic’ati‘dn - ) s ‘
E B 1.1 This ‘method is .apphcab]e to the measurement of amnoma -nitrogen in
. . ‘ dr1nk1n?,\ surface and saline waters, domeshc and industrial wasteSs
1.2 Th1s me‘thzd covers the range from 0.03 to 1400 mg NH3 - N/1. Color:
and turbvﬁ}ty have no effect on the measurements and d1st1T]atwon is
“ not necessary o - .
2. Sumary of MethOd _ ) A
2 1 The aumoma is detenmned tent1ometr1ca]1y using a se]ectwe iongy &
. .- ammoma e]ect-rode and a pH.meter hav1ng an expanded.millivolt sca‘le
- TS« or a.specific ion ‘meter, -, -
. # , 2.2 The ammo:lna eléctrode uses a hydr:ophobwc,éas-penneab]e membrane to
; o ’ ) - - . ‘ ’
s separate thesample so]ution from an am:nomum chloride internal -
Lo . s,.sclutvon Ammoni a 1n the sample di ffuses through the membrane and . !
.o « i % 'w' \ !
BT S | _— a]ters the pH of the mterna] so'lutwn» wh1ch 1s sensed by a -H S
iy o ’ ° ~ . i
. W eleeﬁvrode. The constant “3eve1 of: chfo\r}de 1n tﬁe 1ntern'£] so‘lutmn ) ‘
. \! PP B i 1.s sensed by 3 chlorade selectzve 10() electrodeawhmh acts as th; ,/ . "'s\
.- 1 reference e'lectrode } W o R T 7
* L.~ ; : ’ Lot .', . K N L .t - . sy
LT 3. SampIe Handhng and Presérvatmh cro ‘\ o . T
? . . _‘\ S " % 4 - l\ R é.v
S L 3\.1 Preserve by ref'mgeratmn at 4° C; anajyze w1thm 24 hours. if R
1 . . & .
T 4 - '
I . longer hbldmg tnnes are des1£red preserve w1th 2-m} conc. nzSO4 - -
. [ (DHZ) ¢ * , o R |
. N AN LnterferenCes W ] ' D . i
" ‘>~ ’r,; E ! a~ * ’ o . \} 4 &)g l
4 1 Vo’latﬂe ammes act as a posﬁwe 1nterference SO <
o “:" 1’ : :’ 0‘“ ,q: - ,‘4.. [ N \-\"‘ o ‘/\‘; : 2 d " . . . '
e SRR 52//, T )
‘ ) . J " Ty v o i ‘“ - * - e
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x 4. 2 Mercury 1nterferes by forming a strong complex with. ammonia Thus

T; . . the samp]es cannot be preserved thh mercuric chlor1de.

5, Apparatus A y B . (R .8
o * ‘ T I - ) l
) y\r 5.1 E]ectrometer (pH meter) w{th expanded mV scale. or a specific ion meter:
\\ © 5.2 Ammonla selective e]ectrode such as Orion*Model 95 - 10 or EIL Mode]

800222, . 2

' c. 7

3

6.

Reagents

5.3 Magnetic stirrer;/therma]]y insulated,ﬁand Teflon-coated stirring bar."

~ 6. 1 Distilled water'
dJst1lled water is free ‘of ammonla“”
,d1st111ed water through an ion exthange column containlng a strong]y

B ac1d1c cation exchange reS1n mwxed with a str?pg]y‘baS1c anion q§change_

L I
- . B 4
.

- résin. 3
I

5
14
i

Spec:a] precautwns must be taken to insure .that the

’

a‘
. 3’
-

v »’

*®

A
N

This 1s accomp11shed by passwng

!

'
5]

| 6.Z'Sqdiumghydroxid_.e' 1N:

Disso]ve 400° g of Sodium hydroxfde in 80 mT, of

distilled water.

Cool and di]ute*to 1 ]iter with disti]]ed water (6. 1)

1
Dissolve

6 3 Ammon1um ch]oride, stock so]ution. 1 0ml'= 1.0 mg NH3 - N.
3.819. ¢ €1 in Water and bring to Volume 1n alliter vo]uhetric
f1as§ usmg dqstﬂ]ed@ (6.1). .. .

V6.4 ﬁmmonium chloride standard'solution" 1.0.ml =-0.01 mg NH3 - N. 3*
'~’Dﬂute 1o¢o M of the stoick so]utwn (6.3) to 1 Titer with distilled
" water (& 1) y a voiumetr1c rtﬂsk

1°, ’Note lc

'<.

Nhen anal)z1ng salinie waters, standards must " be made up. 1n

Synthet1c ocean _water (SOW) s found in Nitrogen Ammonia' Automated
Co]or1metr1c Phenate Method L e ’ ST 2

oy L L #)
N A .. P

70

Procedure

s

$ !

7)1.Pre§aratidh_of standardse¥’Prepare a sefies of standard solutions—

I .
s
.
N ’
EEEEN
f .,

§=§§ *

;
/

1

-}
14

o

53
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L.

-

/ : covermg the concentramon range of thmsamp’les’bp di lutmg either

the stock or standa(d so]utwns kof anmonjum ch]orfde .
%

7/2 Cahbratwn of electrometer P]ace 100 ml of each standard solution m

/ c]ean 150 m] beaker‘s“\lnine]se electrode into standard,gi 7owest

7
- concentration and add 1 m] of ION sodium hydrox1de soTut1on wh1]e

&
m1x1ng Keep electrode in the so]ut1on untﬂ a stabte read'lng)ts
¥ L e :

obta1ned 4

- .
Note 2\ The' pH of the so'lutmn after the add1tion of NaOM must be v
above 11. Caution: Sodium hydroxide must not be added pr1or to
e]ectrode mmerswn, for anmoma may be 'loqsvt// %sﬂ: so]ut1on
7. 3 Repeat this procequré with th rema1n1ng standards, going from lowest | f
to hﬂghest concentrat1on Using semi]ogar1thm1c graph paper‘, plot th'e
concentrat1on of anmoma ;m mg NH3(- N/1 on the 109 axis VS. the
e]ectrode potential deve]oﬂed in the standard on the hnear axis,
W o
startmg w1th %h/lowest concentrat1on at. the bottom of the scale. '
7 4 Ca]]bratwn of a spec1'f1c ion meter:- Follow the "directions of'\t‘he
manufacturer for the o;eratro(; the 1nstrument ’ v .
Samp'le measurement F‘onw the procedure 1n (7 2) for 100 m] of ’
samp]e and conver\t the potent1a'l read1ng tﬂ the anmoma/c?centratlon ‘

< using, the standard curve—If a spec1f1c ion meter is used, read the X
° RNy pa— -

ammoma ]eve’l 7directly in mg NHj - l/l 7 2

~
~

8.. Premsmn and Accuracy C AU . o ‘_ «
—, 8.1 1In asingle Iaborafory (MDOARL) ,~using surface water samples at
AN

concentratlons of‘ 1.00, 0. 77, 0.19, "and: 0 13 {9, Ny - N/l

’ respectiveﬁ/.
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3: - Midgley, D

T .
8.2 In a s1ng]e laboratory (MDQARL), uswng surface water samples at

concentrat1ons of 0 19 and‘0°13 NH3 -'N/1, recoveries were 95% and
ST 91% respect1ve]y \; ’ - K . CR ¢
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Module -No: ' -Module Title: * : o . _i
Determ1nat1on of Ammonia Nwtrogen
Submodule Title: . - ,
Approx. Time: S "
' : Topic: » § .
2 hours lDetennznat1on of ‘Amneni-a us1ng Ammonia Electrode - .
ObJect1Ves ’ " : ) .
Upon the completion of this top1c the participant shou]d be able to: :

1. Ident1fy the, proper apparatus and reagents needed for the ammonwa n1trogen
test by se]ectvve ion electrode. .
2. Conduct an ammonia nitgogen test using the .ammonta e1ectr9de to ‘produce
* a calibration graph from known standards and compare t sample to the- T
. knowns using the calibration graph. iaf

-1 3. Conduct an ammonia nitrogen test using the ammonia electrode by knggn

addition methods. .

4. Translate the raw data from the selective ion e1ectrode methods 1nto CUR
appropriate methods of express1on . _ ’

>
Yy

Instructional A7ds: ~ ‘*i\.

3

Handouts Z

Known addvtwon @ethods ’ , : ' , .
Ammonva E]ectrode Procedure ' ) :

ln;tructvona! ApproSch R .
Laboratory . N - " L
. ~ . . § {& - ~
’ ’}44 . " *a b . ’5
4 ‘«1 . ».i N - .
:af}' ¢ : - «
References: - "! 5 & S
{ s - ©
, EPA .ethods {lanual. ‘ o . , —
: Instruction Mangale Amqonla Eleétrode -~ )
§ . '
1 « ., > AP ‘ % .
N ’ i . ~ * T : v . °
. . - - . &3,
» e B . '
? ” b f ~ » . [ "
u'Class A5519qnnnts., . A
.” \, Dad . \_‘i . K4 3 "\‘ .
- Conduct an ammoni test uswpg the ammonia electrode W Lo o

P B ~ -
. ~ . . 1 . .

st e el
L. . r . e
) \ . . . [ e
oo R K . . / - . e
’ . - - - i
. , " ' \
. . . .
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Module lig:

.

" Topigi.

< 3

Instructor lotes:

L

.

LLES

Determination of Ammonia using Ammonia E’lecti‘od’ -7

instructor Outline; e

Handout

Ammonia Electrode

Section 3 - 6
Pages 49 - 52

\.

Handout ,
Pages 49 - 52
Ammonia Electrode Pracedure

Section 7

Proceduré

> b. Have participants gﬁééuct an ammonia

1. -Apparatus and re;génts

~a. Show and descrjﬁe (%g apparatus needed
for determination of ammonia with an
electrode. . .

" b. Demoﬁstrate the makeup of required ‘
reagents and indicate the availability "
of premade reagents.

2.- Ammonia Determination ‘
2. Demonstrate the ammiqpia nitrogen test |
using the .ammonia electrode. ‘

A

nitrogen test using the.ammonia
- electrode, //g :

e

3. Calculations . | _
a. DemdhstratéAtheqconve\:ion,of raw data-:
into standard units .

b. Have participants Ea]cuﬂqte results.
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’ Module ito: * = ( todule Title: : L, ) -
. . Determination of Ammonia Nitrogen - . ‘
b T4, . I ;“.
-| Submodule Ji t]e. L _ ’
;Approx. Time: L ) : 7
- - 1 hr ' Topic: S |
. ’ . 3 ' -. . A v /
‘ Review . e
" |Objectives: ° - o ~ / . Co, [
. ) . - . L . / . - o o
Review of all objectives in module . . .
) i ’ v/ . ' .
5 ) T K“ . : : ” )
[ . * B * ] A !
fnstructional Aids: - ) -
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1. The sensitivity of the t1tr1metrwc me'zhod w1thout dﬂutwn is
o[ 10t 50 mg/1 Ny as N S :
o 5to25mg/t NHgas N . . - o §
- .05 to 1 mg/1 NHz as N L k Yy R _
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10. Standard\Methods reports ammon1a resu]ts as . - . ‘ <
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B ‘-,mg/'l NH3. ’.,”
mg/1 NHg as’N.
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T -F  The ammonia ti€tration procedure.mu§t be preceded by the distillatior

step

S\ - ) S.r

Al] of the. ammonia protedures ‘have some- interferences.
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wett1ng agents may fnterfbre with the ammonia
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